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(57) C«i|^;l (l^iE^r) 

b. Te. M (MtiAg. Cu. Au<r)d-hi}f^< bh 

§mm^W. ( S b xT e l-x ) aM l-a tcfe t^T 0 . 7 
0<x<0. 90. Q<a<lX'h*). i}*^. (MzT 
el-z)bSbl-b tCtJ\r^T:0<z<0. 3 3. 0<b 
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k-th^^^^mm^iH,^. (SbxTei-x) aivU-a 
tr,*iV^TO. 70<x<0. 90. 0<a<lf$> 

(MzTel-z) bSbl-b fci3V>T0<z<0. 3 3. 
0<b<l 10 

. ±3&mmmLt'il 5~3 0 nm, leilt^fc^ltSOPBl 

&>mmmimisk}^ffi i o~ s o n mx-h s ^ t s-m 

lit. ^J'>^r<i:t)ffiill^— •r->'N-'7-Pli:Plii94N^«'^ 
[00 0 1] 

mLtzmm^-^m^j:tiimmmimmmw.xh^x. 30 

[00 02] 

[ 0 0 0 3 ] ?L*{t - tT«T e^<7){ggjr^ffe 40 

w,±ttiimm<o^mmtim\^t^ix. \y-^-immz 
mi)m'm^tix\^i> (wgHsae 1-237 239-^. e 

l-233943#) . 

1 0 0 0 4 ) . msmMmmvi^xmm^ >t 50 



[0 00 5] ^hiiz. ^-if-3Kco>'^■'7-^•^iIlI-r•l)/^ 
tB^'fMei*:fr5(jT-{4. ie«^^^^s-fti«-tt -5. ^ h izx 

-yXUm^vY^BlkL. I^mt^^h^lthzx-yxm 
[0006] ;icr,i. 3 -^j:. ^mtMlB-)i^\,zm\^^ti^ 

tifi§'\^, mX.\i.. Ge-Te^, Ge-Te-Sb 
Ih. In-Sb-Te^. Ge-Sn-Te^, Ag- 
I n - S b - T e Jk^±mkm<^mmifiW^ hflX\^ 
S. 

[0 00 7] 

mmi-mmzm^mmm'^^^+^xhh . m\,z^~ 

*>^. ^i:;?.ifti!!*<^JS;i*{SCP2fgiS['Cl 0 00 00 
[0008] 

[gg||?-«mt-|.^c*O^S] 2tsf6nj{i, mm±iiz^>-^ 

< t m^nmmmiskift:^^^mitmmumz 

*JV\T, ie#SJfj|iB!c**Sb, Te. M (M|±Ag, C 

o^i^sriiyi-rc: i: i:mwib't%>t^^wmi$mim 
izmtt. 

[0 00 9] (SbxTel-x) aMl-a t:ijV>TO. 7 
0<x<0. 90, 0<a<lT'fc»5, (MzT 
el-z)bSbl-b t,Zi3\,^X0<z<0. 33, 0<b 
<1. 

[00 10] 

imR<^mmmm} sbTe^tesiymsb2Te3T' 
%'i&!t,zx\-^i,m<mwi'^h ■& . 

[001 1] -^;!:-CSb!Te3i:GeTefc«r))g-^jC 
S b 2 T e 3(c;&>^: OiS^lOS b 2r Wirr -5 i i: tc J: -0 r 

[00 12] sb2Te3{csbS'JniTVK i:*Sa^t;a 
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S^im < 'C V ^ < i H-f T'tcS <mhixfcZtX'^ 

fi<0:i'-'^V ^fflJ«*EfflTlT;b:h.X V ( ^ 1 - 2 7 7 3 3 
8). Sb7oTe3o J;'3$'?>t3Sba<0^<-ri>i:, «S 

[0013] zco^&s&^^Tlis b&(r>mMt b 

iBS'5ri^a^[5SS tSK-ft-r & *^ s b g i&ie^bS <i- ^ c: 

[0014] ^^Biimj^<7imhm\^t^:i<7iX o 

*U£--rL.tBa^>*»T{i=6:V^*\ S b i: SbaTea 

m^iti3'^^2^~:x.\,zrfhtih . s b ^t^mms h % r 
1 0 0 1 5 ] ^mzmm<^x o i<zzcr>mmmx'},i 20 

S b &t,<^ Ktcht m^nm <^j:h, tzflLSh 

Sbfc SbzTeatf^fpjiSJiSb^JTOat. %ft35<0 

{0016] l,tiifiriX S b xT e l-xtijSVrC .0.7 
0<x<0. 90*<JiiV\ ^ifSil^-JlJtS^ltl^iOilg 

[00 1 7] a!i»j*<^<=^st-iS!-^T©ai[sbat,s: so 

Jt«-SEx.=5rV%*\ -?-itJ:'?l^ii'^Sbi£r^<T'&i:^»'^ 

miMit-tt . L-J^C**-:) T ( S b xT e 1-x > aMl-a 
ib'»/^T0. 70<x<0. 90. 0<a<l'eJb'>. 
■O. (MzTel-z) bSbl-b tzljBirC 0 < z < 0 . 3 

3, o<b<i x'^^fihmmmx:mfc^i)^% 

[0 0 1 8]-r^i5-i^fiJ.T<0A. B. C. D04ittfi8T 

A : Sbo. 7Teo.3, B : Sbo.sTeo.i. C : Ag 
0. 478 S bo. 367Teo. i57s D : A go. 233 Sbo.ssoT 
eo.077 
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m-ri>^^i}'^-fS!.mx'ihh . ^mmmi^'^^mti^^t 
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[0020] CIOJ; 5 ^Ji**»/^<gix/v:^ttc7>^A>ixS 

mmitvxm\^h. mmAm<r)mm. -tt^h-hn 

[ 0 0 2 1 ] c:: co:^^<o*Sia t ^'P-:? r ^ fc coSSt^ 

mwmmmiifxmix.^}^^^ :t^-»^X'<r)'smm'km\^ 

{i4. 1-2. 4 i . ilSa*i«&(i:3. 2-4. 4 i t-fc 

[0022] mmmmm(nm¥imiT a.iOi,^ ( z n 
s) 80 (s i 02) 2o^{i2. \mB.x'hi>, imm^ 

§gS5fr^i>J:iJrV^-^'-TC0ffli|^fiSrfflVK 7 8 0 
nin(r>^2. 1-6. 0 i i: LJt. ffSitOiteSfi. K 

i't!?5|g*<ift;*cfc ^xhtmmmM 2 o n mwjff, ie$*;i 

[0 0 2 3 ] |Bl^Mt3680nm. 635nin, 4a8n 

m.<r>v—^-W(.^\,zii\^x h^mcomiwm^^m^ 

ikW.^X'<nWc:kR%'im^^^^-tfm^%\n l^fz t Z 
6 8 0 n mX'\mmfmii. 2 0 n mft j£. SCII.';! 
kR»igO^B■I^0fila®l81l^^42 5nm^'fig■C^b-:.7^:. 6 
3 5 n m-Cii. iBli;iMi?(i:2 0 n m^Jfi. lS$*.lhR 
Mm<Dm<nU^mm\t 2 O n ia#j2T'*> 0 . 4 8 8 n 

<r)^mmm\i 1 5 n m#3fiT'*> . 
[0024] LJt**-:.T4-f*«oS^JSieii-ffe;co?t*'rk;^ 

0 n m. iefiWi:lxllfJg<0fSI<0filM!®JffiJ?t4 10-3 0 

m^^tizx^. n-mm^x'm^-^mm<7i^mk^i^n 
[0025] tmm'^i^mmtmm<Dh\'^ti<r>%mm 

mimn}im\,z-^^^x\im-t^hiimmi.xts. 

[0026;] ■i<?)J; -3 K tT^#^>^.)t5t^^W^;:WJ'S^®^ 

[0027] ^fc. 680n mT-tfOieiJiitOT'^r^^^ r 
i: iSi?H<«te<0«^®rr*{4 3 . 7 - 2 . 
6i. 2. 6-4. liT&o/i. 6 3 5 n m'C'<^ie$j' 
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tl3. 5-2. 7i. 2. 3-3. 9 i -Cfco^t. 4 8 
Uf*{i:-e-iX-?'it2. 7-2. 7i. 1. 6-3. 2i 

[0028] :ii^mxm^iimi^mm}SMmi±. mm 

$)i,Mg, Ca. Sr, Y. La, Ce, Ho, Er. 
Yb. Ti, Zr, Hf. V, Nb, Ta. Zn, A 

I . s i . Qe . p b^<^si-fb!if!). mtm. mim'^c 

a.Mg. Liberty -y^m^m^'^^^ibii^V^h. 

[0 0 2 9] ztLii><^mm. mmi. y-nt 

mm,mtz n s Ltzmm^mim-^ij^i: 

[0030] ^mvimMim<o±^\>^m'smj-t l < . 
Au. Ag, cu. A l^A<ffl^,^<i>n, mmsmmm 

COtlibTa., Tl. Cr. Mo, Mg, V. Nb, Zr 

mmkWA^fzi^(r>m<^\^'fi[Vt:h'^x^i.^^¥. CDS 

su^, ^Jt. ±m.'&c^mi)^^ii-t<'tx.xui>. 

[0032] ie«U-i>'-^'«;i^::^{4, le^iv-^';^ J: 0 

-«fnT55:V%P— r-^'cy- ( P3) fthb^\>\ fl 

1 3t)<^e^S❖^0■C^ iJ'-'Sr < t> U—T-/-?!? - P 3{±m 
^■^U-X'O CM^O. 3~lmW) ±§t>it*i»*t 

r 0 0 3 3 ] ^(Di. 3 \,z-th :Lb\,z^ o^Mfii<oie^v 

A-'^m<rin)V::K\,z^Wsthb%\.^. 
[ 0 0 3 4 1 V- <r>%W\msS.ifl.-t?' ^\iZ<\^fi 
ib. ^mcr)miJV\^:^^m(OMPV\^:^X 0 2-4 MS 

1 tzjU-r, E F M3Sili:^s»i<o 6 T-^-'^^wSMth m 
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( 0 0 3 5 ] 0 1 jCtJV^T . MVVl':^<^JVl'X-^T 1 
i;i)*Sa>''<;W:^raorSlPST2W. Tl+T2=Tf:-tS<?) 

Tl^T2i:^Si:^»r^J®-^*«J)i.. fiL. TlJiO. 

i>zmi^tifzn^^—i^com*i)mm < 'Sr.s . 

10 [ 0 0 3 6 ] 

mmn mrmimt:i,'3x^^m'S:fmnzmmi-h 
mmm i 

h««iE±tC ( Z n S ) 80 < S i 02 ) 20 
MS:200nm. A gs S bsvT ej?®^: 2 0 nm , 
(ZnS) 80 (S i Oi) 2oJiS:2 0nm, Al-^^m 
$• 1 0 0 n m , JiHJ>:v^^;t-« h n y:x,/'i'v ^ U i^^^^tiT 

[00371 'i<^^^y.9t:^m\m. %-fH:^-^nm 

(l^-— 'j'-jft*7 80nm. NAO. 5 5)S-ffll»^ 
X2. Sm/sX'EFV[^yyM.m^(m^mLim^ 
m^3Tv-^<0i^'-y:J'S:fliJ^t/^. 16^^7-1 2m 

. 1?J|H]|ailil^<^ 3 T v-^ i/>y 9 n 
s, 1 OOOOEJftOSUe^t^JilSnsT-fc-^Jt. 
[0 03 81 ll«ft^2 

VmmJrJz ( Z n S ) eo ( S i Oj ) 20 
30 fl$:200nm, Cu6Sb67Te27iIS'20nm, 
(ZnS) 80 (S iOa) 2oJli&2 0nms A 1 ^^ii 
SrlOOnm. JiH<JCV^^^hn>';^/'?-y:J'i; y^JStc:T 
afSL. $<i>(;^hi|S«0E-fbl»Jg!&4//in|fttt7'^X^'i& 

[ 0 0 3 9 1 ic^T Xi!' ^laJlW-ffc^fe. JKt' ^ :^'^m& 
ilS (U'-if-«;R7 8 0nm. NAO. SS)^^^^ 

^fV'>3T-=?-;?<0i^'<yr$'Sr}{llJ^L/c. ie^^l^-l 2m 
W, M*>-<7-6mWi:t, mUZffrriy—f-njVX 
40 aa^SfflV^/a. ^i;tHliB$liB#C7)3TV>-^S.''-y :J'{49 n 
s. 100 00BM03gLie#if*{41 2nsTJ)-5?t. 
[0040]||SfiM3 

^'J;^-?K:^-bSfii±t (ZnS) 80 (S iOi) 20 
Jii&200nm, Au 8 S bsTTezsigSr 2 0 nm , 
( Z n S ) 80 ( S I O2 ) toMt: 2 0 n m. A 1 
* 1 0 0 n m . Jli?:^^^ h D ^ y y^^^tcT 

[ 0 0 4 .1 1 :i<nf^:^'^t:WAim. "itT^y^^f^m 
50 US (P-1f-?SS7 8 0nm. NAO. 5 5 ) S-fflVx 
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T5. em/sT-a. 9Mhz. d u t y 5 0 

dsSro/ctC:^, CNRIA5 3dB-C$)07t. 2 0 00 
0 IfllMs 0 Lie^iflMSC N Rfi 5 2 d B Ti) "^Sfe^jt L^ir 

[00421 I^fe«!!l4 

(ZnS) 80 (S i O2) zo 
®S-2 0 0nm. A gs S byi T e 2* Jg$- 2 0 niHs 
(Zn S) «o {S i O2) 20®*2Onm, A 1 -g^^iS 
$• 1 0 0 n m . Jig»:'7 hayx^-i -x rJ* U y ^JfetcT 10 

[0043] :i<r)y-' ^ ^^mitm. ^Ifir-f X^ifflli 

(U— »f'-l*^7 8 0 nm, NAG. 5 5) Srffll,^ 
T5. 6m/sT2. 9Mhz. d u t y 5 0 %<7)fi^ 
«:ie$4^tV'-l 5mW, }ty^>'^■'7'-6mWi: LieiSSrfc 
d^To/^td^b. CNRti:52dBT«fe'5/i. 2000 

0 igs 0 ig Lmkmic n r{± 5 2 d b t*> 135^^1: L^r 

[00 44]it«Ml 20 

:^^jyj—7i(^--hmM±liZ (ZnS) 80 (SiOt) n 
B^200 nm. A gn S b64 T e jjfflJr 2 0 nm, 
(ZnS) 80 (S i Oz) 20^5-2 On in, A 1-^® 

[004 5] la^iijmAgSbTejt Sb<?520^'- 
80nm, NAO. 55)SrJflV^r2. 8m/sTEF 30 
[ 0 0 4 6 ] ISII>'<'7- 1 0 mW, Vi^f^M'^-BniWi: 
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S5p«D3T-7-:J'>'' x^li9 n sT'fco3t*<5 0 0 001^1 

0)gttem*{i 15ns, 1000 o^uoj^imm 
im^^<m^j:ii tizmmamifz . 

(00473 i:fc$SJM2 

yi(>J}t;-rti^'-h£m±l>z (ZnS) so (S i Oa) 20 
a2:200nm, Agn S bssT eao^S" 2 O nm . 
(ZnS) 80 (S i O2) 2oil2r2 0nms A 1 
Sr 1 0 0 n Jlr<^:'7^/;^ hny^-'N'-y iS' *J yi^MzX 
WJi L , $ ^> tcSli'hiiaJIYlifama- 4 « mlStt-r- X :^ 
fmL;t:, !2l*®{iAgSbTe2i: Sb<:02o^'-:}'' 

[0048] xi>^m\im. ^^^y^-^ms 

iia (U— tK-i*:^? 80 nm, NAO. 5 5 ) i&fflV^ 
T5. 6m/s-C2. 9Mhz, d u t y 5 0 %<^fi-^ 

C:^-5Jti:C6. CNR{i5 1 dB-C^b-^Jt, t*>L2 
0 0 0 OinjiW 13 jELieiafliiiC N RJi4 8 d B iiTffiT 
Lfz. 

[00491 

'C^ffl'fl:3t^+^>^ffrcs.-g. . c D 7 --7 >/ h Srffl 

[011 ^Ji-Sip ^vt':^>' N'rJ' - y(r>m^7rrt'^ 
T2 ^J■fIl>^V^xra^O^PS 
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